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Influencing factors of landslides and rockfalls along the
Jinchuan-Xiaojin highway in Sichuan
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Abstract: Geological hazards in plateau mountainous areas are the greatest hazards to traffic lines, and the key to effectively
avoid risks is to grasp the engineering geological factors and inducing factors of geological hazards along the high way. Based
on the geographical, geological, meteorological, remote sensing and field investigation, the paper systematically studies the
influencing factors of the landslide and collapse in the belt area along the Jinxiao Highway in the plateau of Aba Prefecture in
western Sichuan. The results indicate that: (1)the cleavage transformation of the carbonaceous mudstone, silty mudstone and
siltstone in the zone, as well as The Himalayan period tectonic movement and frequent seismic activity intensified the fracture
of rock mass, provided the material source for the landslide and collapse in the area and created favorable conditions for shaping
the topography of the alpine valley; (2)concentrated rainfall in the region from June to September is the main factor triggering
landslides and collapses; (3)high mountains, valleys, high-angle slopes and other terrain and geomorphology background and
slope foot excavation are also an important factor that triggeringcollapse, landslides;(4)seasonal freezing-thawing accelerates the
bedrock weathering failure and promotes the formation of landslides and rockfalls.
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Fig.1 Overview of the study area
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Fig. 2 Geological structural background of the study area
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Fig. 4 Relationship between the frequency of geological disasters and
the amount of precipitation and days of precipitation

— LK P 0 3 5 A T R R, R K AB
PR, — 5 1H TR AR 3 )z A A i R BOR S Bk
H, BRI MR 25 A= A 24 1 K K BEAE
A F 3 EKCRAS, EEROI; 55— m i T X R
P2 AR BRI e 2 R i WAL R, e R 7K
B, L 7 A T VRN TR FEAE AU, A S A A v A v
S-S50 AR R Lo B, I b s BE Y R AR ML IE
R RIZE HIREREIEH T RS SRR, Hik
WFIE XN & B B /NI 3 | SR S AR AR B i, S
AR T 588 A TR J 6 [) PR gl 2 T G
3.5 ARG

AR TR SR K EEEIFEENE,
Sl A A e R v R IR A IX P NS TR TG sh ok i 2k
PR 0 R ) R R A = T

(1) 48 €U 1 38 AR % )ik 28, & /NA T 2004 4F
11 T 3 5 8 SR G e 135 A B S b e 17 R AR
USRS, 2 BB A T 2 b DX AR TG Hb K kA
HT T BAE A 32 11 X b BR 6, VI3 32 e SR 1
YRR BE T 25, (IR AL A AR KR R AR R
1) S AR AP s LR T I 3k 7 7 g 43 A
s i RN W =y 2 S R DR f e S b &5 € i
R RAR . SCH IR A 25 S R X P 3 R 42 1 — )
BRI AR R R B 83.87%-

(2) 7 6 1 2 33t 1 40 % 1 HE K IR Bl AS S8 38, R



<14 - Hh [ M KCE 5 B iR A 4R

IR

B 7K IR AR 7K — 7 T 1 % T b 2 A8 3, 4 T o i)
ANASOGT [ T AR P Y, T L2598 A I3, 52 i) 5 Ik
Fa g s Iy — 7 T ARG AR T AL R 3 B, Bhm 17 33
R A K R, TS 51 E AR

(3) W5 X A &R 4l 3 FF 42, KAUSER A %A
FA& P B SF A, FEO IR T U1 ELY\ R3S I, K0
Vh 22N, 7K 3N 77 5 A1k, i LA R 2 ] 38 s 44 P
TR I R V) Wi U ) 3B 30 DR 2 B B 5, el T
WA 52 33 R0 43 IO 7 3 A7 AR A, AT 5 S50 A i ik 7
BB I DL A S 2 45
3.6 FTPEVRRR

2o 5 M R ROV OF 5 DX0E 33 L 0 3 1 A LA
PRIEVER o 22795 MR Rl b BCDC AR A 22 B4 30 5 43
TEUS, S . A AT b T A R AR B T A RS
W X KER MR AE 3 000 ~ 4 000 m, FHJ7EEK 3 415 m,
HRPEAFFE XA R, A2 8 R 2 KU A 52, X
4 H IR 257 12.2 ~ 15.2 °C JE N, W om o K I
ZE9E 26.0 ~ 353 C L[N, &% H A RAER 1 H 43 f
12 A0y (L S), B 11 A 2R 3 A6y ok R,
FRESE H KGR 4—5 DM HZ AL 4 A R A gAY .

—o— PRIz
40 PR 2%
—o— Vi
35
30
P 25
5 20
ui]
s

1 2 3 4 5 6 7 8 9 10 11 12
Hi
5 ERTHRESRETUNE
Fig.5 Variation of monthly average temperature and

temperature difference

ST DX IR R R R R 2 5 5 B A4, L
DUV o D DR A 1) T SR 5 A, S R R 2 LA
10 ~ 20 cm JEREFH)Z, 5 2 A LA P 5T 4 A ik
AAVESFAFAEZE 5, DTN S OIS DX PN 245 P R R A P X
RS E PERIR ™ 8, 2R A AR PN T

(1) DX PR T B3 Jo] L 2 PRt 21 1 T SR AT, ¢
F /N, Z7E 0.0 Lis Ze 47, o T 3E A KR 10 7R
25T EURBI R T OK E R, BRI B, R
LRGSR, 7 A WK TR I PR RUE, A
TP R A i KR I AN S R I AR R R B

FlAk,, VR 2 A BA LE AR N K 52 5 VR R A, WY
FEA BB AL HE S, 7= i st K R S (3R N A 5%
FE JIBEAIR, B3R T R R A AR e M, DTG B 7 T 3
M. T2 AR R A 3—6 02 8 fin i) F T
HSEEY EERALE 11 ARG IA 4 AT
A VRAR I

(2)VHER ML IX 1L S R IR, M BER, /N RS 4 v %
H, WHLAAAE SR EY, JeA TR F, F2 A K
e e KA WAL T 25 R A T, 5 B A1, TR B0 1) o 2 7
A R ZRRAE R, AU R 2 R fk, N IR
RGN, [R5 24 B /K AR FE TR AU S A T RS A
RN QU ey SAM (N e | A= N IUREBL AT TN
Wi InERPY, S AN R A s A T R
T KT
3.7 MR

i R 5T X 3 L IR B B X — N Bl
. MRS SHRCE H R 2 B — 2 R
PeshY, K0 R AE R (P — 20k J iRy [
TRFNECI T, R E 2B BRI IR S5 1 . WFSR IX 32
I RE I £ BLRIAE LR 2 S T

(1) 1T My X3 4 f 1 7% 305 o A %, 9 % B 2 =%
NW [i] . NE [a] I SN [n] 1 20 Wi 24 r 4 i) 22, 5% IX
Hi A - H At Ly, 227 2 R B B A AR B, A
B b F MR TG S B bl , BSR4 I By g s B R
A i AR, (E /NG ELBE D R0 A, AR A /N 4 ELAE G
RRHE R, 1976—1991 4F M [ Hh & B 10 IR 3~ 4
P RS AT 3 WRHGAE] SR L (F2) ., KPF/NE
AR TE AT, A AR AR, I R
A RS W RN B ALk R ik A R B, A ) far B 42
F, RN T 3 3 A R R R Bl RN R B, X
Yoo At FE R R AMESHEN .

xk2 IMEENHELELERS KL ERHE
Table 2 The occurred earthquake with the magnitude more
than S in Xiaojin County in history

T Sk H Y 24
BRI R ] 19894E3H 1 H 5.0
WX FE I 198949 422 H 6.6
SR 19914E2H 18H 52

(2) U4 5127 O AR R M 393 T 178 e [X fh
S ¥ R A 3 o P, AR v R SR A S |
e B IE] (151 6) , BIFFE XA T VI ~ VIEE B 3 15 52 Wi s
W, JE TR KIX . BT X AR i i e B e 41, A
HIREICA UL, 2R R, RS R T S K B 2



2021 4¢

IR, A5 PG /NG A BR U S T . RS R R LR A <15 -

RUR I | THHCA )2 bl DL s 22 Rl i 7
o FUE [X 2 MR R M 5ik 2, AN E RBAE [ R W iR
LI A I 2 JC AR, T AR I ] PN R AR R R0, TR
SN X 32 U S /DN, RN B ANESE R L 2, 7%
Ja AN AR R 5 B DX 2 B B SR AR 0,
I X R AE SO 32 5 1Y 3—5 4F AT . i 30 25 Jo K
FHEA RIS

AN EE .
p— ¥ S
, E kB :
CUTT O R -
Vi HyJRBEL ) P
ik 5 -, >
o ) / A Y L/..-" zmgg"'l

8t f s 4
et Aes D0 AU
L pen Y L -
. B ;r . : !
(it L -'jééﬁ TR
' T E=xa XU
. o pouig BT Ly
A g ST R 20 B
i 012.525 50 km E= o LR
i PiEh o MR Taug
W AR FUE xR
EmXxX EEX X o g [V

6 NIIERHNERSMRERSHEXR
Fig. 6 Distribution relationship between the seismic region
and the study area after Wenchuan earthquake

4 it5mEaEN
4.1 25

(1) W YE . A3 00 20 A0 55 12 2 A 0 1 % g G
£ 80% BT I3 A TERT SR 2H (Tpx) (1 ¢ AR 5 25 4K
B iR, T8% W 15 W 43 A1 TE ARAZ 4H (Tyzh) Y
AR ST SR AR A . DX RO L I R R P T B
E R B TR R AR 25 5, TEA i 2 3 R by
WERRFNACAR, S I . i3 i & A R SE Ak () R 25 1 o

(2) )11 74 11X 52 24 0 oA 3 7 55 R R A ) i
12 Sl RIS DX PN B R U0 i 1L 2 LA, A M b o
IEE B KRR T R B IR RS (R Rl . HBIX
Iz R B W /INBURE SR e ) 1 R B VR S 80X N
BRI E K AR R AR 0y R e vk,
B R RIE R B T AR B B AR

(3) W3 . A3 23 AR b R E T W I 261
T WP KRR 500 ~ 65°, 64K 1) F R P )
P2 1], L& 3 000 ~ 3 500 m 12 000 ~ 2 500 m = #4278
Bl o HA I H 2R A AE S 60° ~ 75°, B [0 FlI e
R B AR E, L 3000 ~ 4 500 m i AEVEFE A .

(4) Z& W IR B AUE DL S N TR0 Bl &
e IR FEAE LN E L W5 KRN A
6—9 F 5y, AR5 ) I TR AR T R B0GR B A, K
K ATB AN - (A F 34, () sf b ol i 3 T =
Az RDEFEAE L SR A A S 1 [ P R R R AR
PRI DX PN b I 3 K A i e S R )2 . AT
TR G S0 X W B A 38 10 R ) R LT N B i 22
Hb T BR A TF 425 394 B, 39 B A A s v K AR A B Tl R
NS R ) A e

(5) 25 Pk R o Vi B L A 38 AT B H A AR
HEVEFH . R4S BRI AT 25 i AR Sk 3, #k
Ak, 7= A # oK IR 1 83k I A7, BESR AR AR 1k,
Oy O R A . R URRIE R A A R R
FE O R LY W N TE R NN | R Nl 1R 37 ey NP7t
P, G 7= i
42 PrR#E

(1) A J5 B2 XN B i 5 2% 2R g i [X 4 3
T FE I, R R TT I KT 600 i BE L I . AR T
B F5, N85 A TR b I 4% 1 B 3k % v B M 2 T a1 7
TN B2 B4

(2) MR AR BRAERY 3—9 A Gy 3031, i 2 #%
VA4 V7 Rl R RN T I ORI i i A A, A T SR B
T AR aRE LR i, [ RS A 2 b T R T BRI AR 4 B b I
RE B A PR AR A, 485 2 PR TR BTG
RN, AR L2 B I SR, AR TR AR B I8 B

(3) 8 b J5 9 T 5 e BE, e 2 7 BB bRt T A i
FORERRRRF X, 1 15 37 R s a1 W 7 A Bt A
ZORR %

S %3k ( References ) :

(1] BBk 201 42 Lok o I A oK B3 3 B LR ZAELA [ 0] .
HAA SIS TR, 2007, 26(3) : 433 - 454, [ HUANG
Rungqiu. Large-scale landslides and their sliding mechanisms in
China since the 20th century [ J ] . Chinese Journal of Rock
Mechanics and  Engineering, 2007, 26(3): 433 —454. (in
Chinese with English abstract) ]

(2]  EB, K5, DR, 55 5 Tk 48 AUBE 84 19 1] 74 6 7K
T T 2L 1 3 5 R AT [0 ] . BRI, 2016, 30(3):
705 —715. [ WANG Ke, GUO Changbao, MA Shimin, et al.
Landslide susceptibility evaluation based on weight-of-evidence
modeling in the Xianshuihe fault zone, east Tibetan
Plateau [ J] .
Chinese) ]

(3] Wi, TidA, BORE, 5. 222 kT i 5 i% o B i 5T
RESMFFIESHWER [T] . BHEHAR S TR, 2016,

Geoscience, 2016, 30(3): 705 — 715. (in


https://doi.org/10.3321/j.issn:1000-6915.2007.03.001
https://doi.org/10.3321/j.issn:1000-6915.2007.03.001
https://doi.org/10.3321/j.issn:1000-6915.2007.03.001
https://doi.org/10.3969/j.issn.1000-8527.2016.03.022
https://doi.org/10.3969/j.issn.1000-8527.2016.03.022
https://doi.org/10.3969/j.issn.1671-1815.2016.21.004
https://doi.org/10.3321/j.issn:1000-6915.2007.03.001
https://doi.org/10.3321/j.issn:1000-6915.2007.03.001
https://doi.org/10.3321/j.issn:1000-6915.2007.03.001
https://doi.org/10.3969/j.issn.1000-8527.2016.03.022
https://doi.org/10.3969/j.issn.1000-8527.2016.03.022
https://doi.org/10.3969/j.issn.1671-1815.2016.21.004

<16 -

Hh [ M KE S B iR

Eird %51

(4]

[6]

[7]

[9]

[10]

[11]

16(21):27-33. [ LIANG Ruifeng, WANG Yunsheng, MA
Baogang, et al. Distribution characteristics and influencing
factors of geohazards in Xuecheng section along the zagunao
river [ J] . Science Technology and Engineering, 2016,
16(21): 27 — 33. (iin Chinese with English abstract) ]
BEE ARG, 2R, A5 U 1] A GE S2167 £k B, i B
REMRME LI] . KICR B B i, 2019, 36(6): 37 —41.
[ LUO Fei, REN Guangming, LI Huimin, et al. Development
rules of landslides and collapses along provincial highway S216
in Sichuan [ J ] . Journal of Yangtze River Scientific Research
Institute, 2019, 36(6): 37 — 41.
abstract) |
CUA B, W, R OT AL, S5 ORI T U el KR R S
S Ai LA 9], AR T TR A 2 4l (SRR 2 i), 2011, 38(5):
529-537. [ BA Renji, WANG Li, ZHENG Wanmo, et al.

(in Chinese with English

Characteristics and distribution of the geology disasters of the
Dadu River in Sichuan, China[J]. Journal of Chengdu University
of Technology (Sci & Technol Ed), 2011, 38(5):529-537.(in
Chinese with English abstract) |

R WA, skt AN B B E R R T A

fiE R g il 52 [ T] . P9l b 2% 41, 2018, 38(2): 299 —
303. [ LI Yi, PAN Qian, ZHANG Hong. Type, distribution and
control factors of geohazards in Xiaojin County [ J] . Acta
Geologica Sichuan, 2018, 38(2): 299 —303. (in Chinese with
English abstract) ]

SRR BRIE T, AR, A5 LB A % (OF 2B A3 558 T

RERAES B 01 [T . 78 M RHEE K 2% % 4, 2012,
27(4): 58—64. [ CAI Changfa, CHEN Tingfang, CHENG
Huaxiong, et al. The characteristic and cause hazards of jiuhuan
analysis of collapse geological road (Pingwu area) [ J ] . Journal
of Southwest University of Science and Technology, 2012,
27(4): 58 — 64. (iin Chinese with English abstract) |

XL TE . ob [ o 3 0 e A R E R R A [ T] L T
it 1F , 2014, 60(4): 858 —868. [ LIU Chuanzheng. Genetic
types of landslide and debris flow disasters in China [ J] .

Geological Review, 2014, 60(4): 858 — 868. (in Chinese with
English abstract) ]

8 Bk 4 . M 4 b 5T 9 5 R T b T ) B R BF 52 [D]. 7 %

K % K2, 2006. [ SHAO Tiequan. Research on the technique
for pre-estimating geological hazard of landslide[D]. Xi'an:

Changan University, 2006. (in Chinese with English abstract) ]

R IR AL IO LS T B R R e e b [T ] . vk
[ Hb, T K E 5 By VA 4, 2013, 24(4): 29 - 33. [ ZHU Xi,

JIANG Li. Formation mechanism and stability of the Jinchuan
landslide, Sichuan Province [ J] . The Chinese Journal of
Geological Hazard and Control, 2013, 24(4): 29 -33. (in
Chinese with English abstract) ]

B i, 4 0 A 2R WM, AF LNV e A R T R CE

[15]

[16]

[17]

TERFGEm RSN [ 1] . DU R, 2005, 25(4)
95-98. [ DUAN Liping, ZHENG Wanmo, LI Minghui,
et al. Geologic hazards on the western Sichuan plateau and their
controls [ J] .
2005, 25(4) : 95— 98. (in Chinese) ]

0 W R R, AR L T G IR AR 2k vh B R E A3 1) 4y
AHIESHT [ 7] . TPEMUT, 2004, 31(2): 218 - 224. [ MENG
Hui, ZHANG Yueqiao, YANG Nong. Analysis of the spatial

Sedimentary Geology and Tethyan Geology,

distribution of geohazards along the middle segment of the
eastern margin of the Qinghai-Tibet Plateau [ J | . Chinese
Geology, 2004, 31(2): 218 —224. (in Chinese with English
abstract) |

My 4 12 DRI <8 11 oK H i S TR 22 9T T 2 B 3 Bl 1 B
53 [D]JK#B : B #B BE T K 2%, 2006. [ YANG Zhenfa. Activity
analysis of the Fubianhe fault near Jinchuan hydroelectric power
station on Dadu River[D]. Chengdu: Chengdu University of
Technology, 2006. (in Chinese with English abstract) ]

BT, T AR, SCHEVE ST VAR MR A AR T
GURMEPEY [ 1] . HiBkSEREE, 2019, 47(4): 518 - 526. [ LIAO
Liping, YU Miao, WEN Haitao, et al. Evaluation on the
susceptibility of collapse and landslide in Rongxian County,
southeastern Guangxi [ J] . Earth and Environment, 2019,
47(4): 518 — 526. (in Chinese with English abstract) ]
BT e, A2 A B T GISH I G My 5% 5k 9 i i 3K T 5
K EVEHY (7], BB B T K 2% 22 3 (A SR B2 W), 2018, 45(6):
746-753. [ HU Qinlong, WANG Yunsheng. The susceptibility
assessment of geological disasters in geomorphic transition zone
based on GIS, western Sichuan, China[J]. Journal of Chengdu
University of Technology (Sci & Technol Ed), 2018, 45(6):
746-753.(in Chinese with English abstract) |

JEG, X bR, A% B8R AF =k A DXV HE U A A I X
VA K T 68 ey e R R A (). K SC BT TR B, 2019, 46(5):
136-143. [ ZHOU Jian,DENG Maolin,LI Zhuojun,et al.
Response patterns of buoyancy weight loss landslides under
reservoirwater level fluctuation in the Three Gorges Reservoir
area[J].Hydrogeology and Engineering Geology, 2019, 46(5):
136—143. (in Chinese with English abstract) |

R, D4R U AR I 0 R B BT AR B CE
FRRHWA [T] . PEMFRE SPHGR, 2013, 24(3):
105—-110. [ LI Caixia, MA Yu. Types and causes of the
geologic hazards along the
Luhuo [ J] . The Chinese Journal of Geological Hazard and
Control, 2013, 24(3): 105—-110. (in Chinese with English

highways along Dongeluo—

abstract) ]

BRI, 1 K, AR A NV e A A b A I R R IR 2
B R HC T A [9]. K L AR R I, 2015, 35(2):241-245.
[ TIE Yongbo, BAI Yongjian, SONG Zhi. Damage types and

hazards effects from freezing mThawing process in plateau of


https://doi.org/10.3969/j.issn.1671-1815.2016.21.004
https://doi.org/10.11988/ckyyb.20171285
https://doi.org/10.11988/ckyyb.20171285
https://doi.org/10.11988/ckyyb.20171285
https://doi.org/10.3969/j.issn.1006-0995.2018.02.025
https://doi.org/10.3969/j.issn.1006-0995.2018.02.025
https://doi.org/10.3969/j.issn.1006-0995.2018.02.025
https://doi.org/10.3969/j.issn.1671-8755.2012.04.012
https://doi.org/10.3969/j.issn.1671-8755.2012.04.012
https://doi.org/10.3969/j.issn.1671-8755.2012.04.012
https://doi.org/10.3969/j.issn.1009-3850.2005.04.016
https://doi.org/10.3969/j.issn.1009-3850.2005.04.016
https://doi.org/10.3969/j.issn.1000-3657.2004.02.016
https://doi.org/10.3969/j.issn.1000-3657.2004.02.016
https://doi.org/10.3969/j.issn.1000-3657.2004.02.016
https://doi.org/10.3969/j.issn.1671-1815.2016.21.004
https://doi.org/10.11988/ckyyb.20171285
https://doi.org/10.11988/ckyyb.20171285
https://doi.org/10.11988/ckyyb.20171285
https://doi.org/10.3969/j.issn.1006-0995.2018.02.025
https://doi.org/10.3969/j.issn.1006-0995.2018.02.025
https://doi.org/10.3969/j.issn.1006-0995.2018.02.025
https://doi.org/10.3969/j.issn.1671-8755.2012.04.012
https://doi.org/10.3969/j.issn.1671-8755.2012.04.012
https://doi.org/10.3969/j.issn.1671-8755.2012.04.012
https://doi.org/10.3969/j.issn.1009-3850.2005.04.016
https://doi.org/10.3969/j.issn.1009-3850.2005.04.016
https://doi.org/10.3969/j.issn.1000-3657.2004.02.016
https://doi.org/10.3969/j.issn.1000-3657.2004.02.016
https://doi.org/10.3969/j.issn.1000-3657.2004.02.016

2021 4¢

IR, A5 PG /NG A BR U S T . RS R R LR A 17 -

[19]

[20]

[21]

[22]

[23]

western Sichuan Province[J]. Bulletin of Soil and Water
Conservation, 2015, 35(2):241-245.(in Chinese with English
abstract) |

S BB P R R TS R R MR AR TR R ). [

R K FE 5 BT IE 2 IR, 1996, 7(4):59-64. [ WU Weijiang.
Seasonal freeze-thaw action and the entire deformation, failure of
slope[J]. The Chinese Journal of Geological Hazard and Control,
1996, 7(4):59—64.(in Chinese with English abstract) ]

B A R )2 o BE AR AR AL B G B v T

BN B 5T [D]. V8 42 K 42 K2, 2006. [ HU Gaoshe. Research
on the formation mechanism and control engineering effect of
giant and thickness layer high-steep slope[D]. Xi'an: Changan
University, 2006. (in Chinese with English abstract) |

@V, £ W, RBHE, . B0 b RE I 3l DX/ Ui S

Y& A7 it RIS VAl —— LR Y HE 11 70 3] 3t dsk Ay 451 ). v

Hu K E 5 BTG 2R, 2018, 29(4):1-9. [ QIAO Jianping,
WANG Meng, WU Caiyan, et al. Landslide and debris flow risk
assessment for small water sheels in the Wenchuan earthquake
disturbance area: Taking the Baishahe River Basin in Dujiangyan
as an example[J]. The Chinese Journal of Geological Hazard and
Control, 2018, 29(4):1-9.(in Chinese with English abstract) |

I N & o LA £ N LA SO | T LA R L e T

FEXF B 8.02% 7% B N B IR Rk [T . [ bR RE 2 3
2008(11): 114. [ MENG Guojie, REN Jinwei, GAN Weijun, et
in Western Sichuan and Its

al. Crustal Deformation

Enlightenment to the Origin of Wenchuan Ms8.0
Earthquake [ J] . Recent Developments in World Seismology,
2008( 11): 114. (in Chinese with English abstract) |

20N 4 B R M T K FE G M VE 4 F 5T (D). LR

AR B T K 2%, 2012, [ LI Juan. Risk assessment of geological

[24]

hazard after earthquake in Xiaojin country[D]. Chengdu:
Chengdu University of Technology, 2012. (in Chinese with
English abstract) ]

B A, X% IE, X HE M, 55 801 b AR e 2 XA R

G X IFUE [9]. P [ M5O K 5 B iR 2 4 2019, 30(1):
10-19. [ WEN Mingsheng, LIU Chuanzheng, LIU Yanhui, et al.
Regional warning of geological hazards in high seismic intensity
area of Wenchuan Earthquake[J]. The Chinese Journal of
Geological Hazard and Control, 2019, 30(1):10—19.(in Chinese
with English abstract) |

R 2B R KR BB O A RS B B B R R (D). EE R

PR AC 8 K 2%, 2009. [ FAN Lixue. Landslide mud-rock flow
passage of time and stages of the penetration of the disaster
track[D]. Chongqing: Chongqing Jiaotong University, 2009. (in
Chinese with English abstract) |

e ey, B R R XA, BN E X R R TR E R

oA KA R AR GE AT A [T ] TRk A B B it
2019, 36(8): 73—80. [ GAO Huihui, PEI Xiangjun, CUI
et al

Shenghua, Geological hazards after earthquake in

Wenchuan earthquake area: distribution and evolvement
features [ J | .
Institute, 2019, 36(8): 73 — 80.
abstract) ]

A g, H T SRR X, ALV S KT I 2 T K

FR TS S B O LB [T ] . SR AR, 2015,
34(1): 121-134. [ GUO C B, DU Y B, ZHANG Y S, et al.

Geohazard effects of the Xianshuihe fault and characteris-tics of

Journal of Yangtze River Scientific Research

(in Chinese with English

typical landslides in western Sichuan [ J ] . Geologcal Bulletin
of China, 2015, 34(1): 121 —134. (in Chinese with English
abstract) |


https://doi.org/10.3969/j.issn.0253-4975.2008.11.115
https://doi.org/10.3969/j.issn.0253-4975.2008.11.115
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.3969/j.issn.0253-4975.2008.11.115
https://doi.org/10.3969/j.issn.0253-4975.2008.11.115
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.3969/j.issn.0253-4975.2008.11.115
https://doi.org/10.3969/j.issn.0253-4975.2008.11.115
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.3969/j.issn.0253-4975.2008.11.115
https://doi.org/10.3969/j.issn.0253-4975.2008.11.115
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.3969/j.issn.0253-4975.2008.11.115
https://doi.org/10.3969/j.issn.0253-4975.2008.11.115
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.11988/ckyyb.20180109
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010
https://doi.org/10.3969/j.issn.1671-2552.2015.01.010

